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shown more markedly compared to those in the control. 
However, in p53 (-/-) mice, apoptotic cells in articular cartilage 
were significantly fewer during corresponding immobilization 
period compare to p53 (+/+) mice. In RT-PCR analysis, the 
expressions of p53 nRNA obtained from immobilized groups (2, 
4, 8 and 12) were significantly higher than that of the control 
group. In particular, that expressions howed peak level 2 and 4 
weeks after immobilization. 
Conclusion: We conclude that the articular cartilage degenerates 
with p53-dependent apoptosis after immobilization. 
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A SHEEP MODEL OF PATELLOFEMORAL OSTEOARTHRITIS 
A~ Pingsmann, M. Lederer, T.K. Lichtinger, R.T. Muller 
Department of Orthopaedics, Essen Medica/ Schoo/, Germany 
We present a reliable, cost-effective and reproducible model of 
secondary patellofemoral osteoarthritis in adult sheep. 
Methods: Through a lateral knee arthretomy, an osteochondral 
cuneiform block (14-16 mm x 14-16 mm) was bilaterally excised 
from the distal femoral groove in eight skeletally mature sheep 
(42-84 kg). The site was not in the main patellofemoral contact 
area during stance and walking. In order to simulate a stiffening 
of the femur, a solid metal cylinder (10-13 mm x 120 ram) was 
inserted into the femoral canal after eaming. The osteochondral 
block was replaced into its bed. Animals were able to fully bear 
weight. At 1,3, 5, 6, and 9 months animals were sacrificed. Knees 
were roentgenologically and macroscopically studied for devel- 
opment and location of osteophytes and signs of cartilage 
degeneration. As a control, two sheep underwent lateral knee 
arthrotomy with transverse lateral drilling of the lateral femoral 
condyle. 
Results: No animal was limping. All animals in the study group 
had macroscopic and roentgenological signs of osteoarthritis 
with predominant involvement of the patellofemoral joint (osteo- 
phytes, thinning of articular cartilage, loss of articular shining). 
Osteoarthritic signs were mild at 1 month and increased to a 
maximum at 6 and 9 months. The tibiofemoral compartments 
were only mildly affected. The tibiofemoral cartilage was macro- 
scopically normal. Small tibiofemoral osteophytes developed at 3 
months and slightly increased in size until 9 months postopera- 
tively. The control animals did not show any signs of osteoarthri- 
tis. The synovial membranes were predominantly thickened at the 
patellofemoral compartment and especially at the lateral arthro- 
tomy site. 
Conclusions- Time-dependent patellofemoral osteoarthritis can 
be reliably produced through induction of a minor patellofemoral 
incongruity distant to the apparent pateltofemoral contact sites. 
In contrast o the Pond-Nuki model, the absence of pronounced 
synovitis supports a mechanical pathogenesis. The sheep model 
presented is cost-effective and allows large-scale osteoarthritis 
studies, e.g. MRI studies of cartilage diseases. 
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We investigated the therapeutic effectiveness of ML-3000, a new 
anti-inflammatory drug which has balanced dual inhibitory activi- 
ty against 5-1ipoxygenase and cyclooxygenase, on the develop- 
ment of lesions in an experimental osteoarthritis (OA) dog model. 
Method: The anterior cruciate ligament of the right joint of mon- 
grel dogs was sectioned with a stab wound. Dogs were divided 
into 3 groups: group 1 received placebo, groups 2 and 3 were 
treated with therapeutic dosages of oral ML-3000; 2.5 and 5 
mg/kg/day, respectively. The clogs received medication the day 
after surgery and were killed 8 weeks later. Evaluations were 
made of the size and grade of cartilage erosions on both 
condyles and plateaus. Histologic examinations of cartilage 
lesions and synovial inflammation were performed. Levels of col- 
lagenase-I in cartilage and ILI~ in synovial membrane were 
measured by irnmunohistochemistry. Levels of PGE 2 in the syn- 
ovial fluid and LTB 4 in conditioned medium of cultured synovial 
membrane were also determined using specific EIA assays. 
Results: Serum levels of ML-3000-treated ogs were within ther- 
apeutic range. Macroscopically, ML-3000 significantly decreased 
the size (condyles, 2.5 mg/kg, p<0.05; 5.0 mg/kg, p<0.04; 
plateaus, both concentrations, p<0.01) and grade (plateaus, 2.5 
mg/kg, p<0.004, 5 mg/kg, p<0.02) of the cartilage lesions com- 
pared with the placebo-treated OA dogs. Histologically, the 
severity of cartilage lesions was also decreased in the ML-3000- 
treated dogs versus the OA dogs both on the condyles (5 mg/kg, 
p<0.03) and the plateaus (2.5 mg/kg, p<0.002; 5 mg/kg, p<0.02). 
All 30A groups showed a notable and similar level of synovial 
inflammation. ML-3000 significantly decreased the level of PGE 2 
in synovial fluid and LTB 4 production by synovial membrane, It 
also markedly decreased the levels of collagenase-1 in the carti- 
lage and IL-113 in synovial membrane. 
Conclusion: ML-3000 significantly reduced the development of 
lesions in experimental dog OA. The drug acts by reducing the 
synthesis of inflammatory mediators, PGE 2 and LTB 4, and cata- 
bolic factors such as collagenase-1 and II.-1 ~, playing an impor- 
tant role in the OA lesions. The effect of the drug on catabolic fac- 
tors can possibly be related to its inhibitory action on LTB 4 syn- 
thesis. 
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THE IMPORTANCE OF BONE MORPHOLOGY IN THE INITIA- 
TION AND PROGRESSION OF SPONTANEOUS 
OSTEOARTHRITIS IN THE GUINEA PIG 
J Bowyer, JJ Tessier, NJ Brownrigg, R Pickford, 
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Objective: To compare and contrast the development of OA in 
the knee of Dunkin Hartley (DH) and the less susceptible strain 13 
(S 13) guinea pig using in vivo 3D Magnetic Resonance Imaging 
(MRI) and histology. 
Methods: Male guinea pigs were imaged, under anaesthesia t 
3, 6, 9 and 12 months of age on a Varian 4.7T using a spoiled fat- 
suppressed 3D gradient echo ('l'R=75ms, TE=2.7ms, flip angle = 
$6 
30°). After imaging, the animal's left hind leg was processed for 
histology using standard technique. 
Results: Qualitative analysis was performed on the MRI images 
for signal intensity and morphology of articular and meniscal car- 
tilage and tibial epiphysis. The earliest detectable change (3 
months) was observed in the DH guinea pigs which had localized 
cartilage thickening on the medial tibial plateau. By 6 months, all 
DH guinea pigs had reduced bone and cartilage MR signal inten- 
sity. Additionally, several small cysts had eveloped in the epi- 
physeal bone below the central tibial plateau region. By 9 
months, DH animals had large epiphyseal cysts and thickened, 
fragmented cartilage. In contrast, at 12 months $13 animals had 
only mild joint changes, thickened and fibrillated cartilage. The 
initiation of the cartilage lesions in the DH animals was not relat- 
ed to body mass as there was no difference in weight at 3 or 6 
months of age between the two strains. However, DH had signif- 
icantly higher body mass than $13 at 9 (P<0.01) and 12 (P<0.05) 
months. Although significant changes in the MR signal intensity 
of the posterior meniscus, consistent with ossification, occurred 
at 6 months of age, this was observed in both strains. Two signif- 
icant morphology differences between the two strains were (1) 
the tibial plateau shape, which in the $13 animals was flatter and 
had an elongated posterior aspect and (2) the earlier appearance 
of a tidemark, suggestive of a zone of calcified cartilage (ZCC) 
above the subchondral bone, in the $13 animals. 
Conclusions: The earlier onset of OA in DH guinea pigs com- 
pared with $13, may be due to the tibial plateau shape difference 
between the two strains and/or the later appearance of a distinct 
ZCC in the DH animals. The $13 bony features may influence 
mechanical load distribution and provide a protective effect. 
Disease progression may then be exacerbated later in life by the 
increased body mass in the DH animals. These data supports the 
hypothesis that in human OA, bone morphology and obesity are 
involved respectively in the initiation and progression of cartilage 
lesion formation. 
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Aim: This study utilizes the dGEMRIC technique to assess loss of 
charge density in cartilage of dysplastic hip joints. We have com- 
pared this technique to plain radiographic joint space narrowing 
(JSN). 
Methods: All patients were skeletally mature or nearing skeletal 
maturity. All had hip dysplasia but no evidence of neuromuscular 
disorder or skeletal dysplasia. Hips with prior acetabutar osteoto- 
my were excluded. Clinical symptoms were assessed using 
WOMAC. Standard standing AP pelvic radiographs were 
obtained. JSN was measured as the minimum joint space 
obtained when measured in the radial direction from the center of 
the femoral head. The lateral center edge (LCE) angle measures 
the severity of dysplasia and is the angle formed by the vertical 
line through the center of the femoral head and the line formed by 
the center of the femoral head and the edge of the acetabulum. 
The dGEMRIC scans were obtained using a GE 1.5T clinical 
scanner 30 minutes after intravenous injection of double dose 
(0.4 ml/kg) Magnevist (GdDTPA 2-) Patients were required to walk 
prior to scan. Four coronal and 2-3 sagittal slices of the hip joints 
were obtained using fast spin echo sequence with repetition 
times varying from 300 to 2000 msec. The T1 value, which is a 
measure of cartilage charge density, was averaged over the 
femoral and acetabular cartilages in the weight bearing region. 
Results: 43 patients with age range 11-47 years were enrolled. 
As typical of hip dysplasia, 40 patients were women. When pos- 
sible both hips were scanned. Five hips were scanned twice with- 
in one year to test the repeatability of this technique. The T1 dif- 
ferences were not significantly different from zero and the stan- 
dard deviation of the differences was 120 msec. In total 68 hips 
were scanned. Correlation of T1 and JSN with WOMAC pain 
score, LCE, and age were assessed using Spearman's rank cor- 
relation. T1 significantly correlated to pain (r-=-0.52, p<0.0001) 
while JSN did not. This is despite the significant correlation 
between TI and JSN (r-=0.58, p<0.0001). TI also correlated with 
functional impairment but not with stiffness. Similarly, TI signifi- 
cantly correlated with LCE (r S =0.58, p<0.0001) while JSN did 
not. These observations were still valid when partial rank correla- 
tion was used to compensate for the effect of a third variable. Age 
showed no significant correlation. 
Conclusion: dGEMRIC appears to be a valuable technique to 
non-invasively assess early cartilage degeneration. It appears to 
correlate better with symptom and severity of hip dysplasia than 
plain radiographs in hips prior to operative correction. 
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Aims: To evaluate the use of T1 relaxation mapping in evalua- 
tion of patients with osteoarthritis (OA) of the knee, and to deter- 
mine the range of T1 relaxation times seen in normal and dis- 
eased cartilage. 
Methods: 28 patients (mean age 55.2 years) were included as 
part of a phase II clinical trial, evaluating the efficacy of a chon- 
droregenerative protein in patients with OA of the knee. MR 
images of the knee were acquired on a 1.5 T MR scanner prior to 
intra-articular injection of either placebo or drug, consisting of 2 
sagittal proton density-weighted FSE sequences (-rR/TE 4000/13 
and 4000/39 respectively), and a sagittal fat-suppressed 3D- 
SPGR sequence. The patient hen had an intravenous injection of 
Gd-DTPA (dose 0.2 mMol/kg), followed by a 90 minute rest peri- 
od. Post-contrast scanning consisted of FSEIR sequences with 
inversion times ranging from 50 to 1000 ms. T1 relaxation maps 
were constructed from the data. 
Results: From a total of 112 T1 maps, 298 ROIs were selected 
from normal cartilage, with a mean T1 relaxation time of 352.6 ms 
+/- 50.0 ms. There was minor regional variation, with higher val- 
ues in the anterior and central portions of the femoral condyles, 
and central portions of the tibial condyles. ROI analysis was per- 
formed in 122 areas of abnormal cartilage with a mean T1 relax- 
ation time of 239.0 ms +/- 20.8 ms, and 114 regions adjacent o 
these defects with relaxation time of 285.6 ms +/- 21.2 ms. The 
differences between the T1 relaxation times of normal cartilage, 
cartilage defect, and region adjacent o defect were all highly sta- 
tistically significant (p<0.O001). 
Conclusion: In OA there is a loss of GAG from articular cartilage, 
and we have demonstrated that contrast-enhanced MRI imaging 
with T1 mapping, is a sensitive technique for demonstration of 
changes in GAG concentration. This non-invasive imaging tech- 
nique is ideal for both studying the natural progression of 
osteoarthritis, and monitoring the efficacy of new pharmacologi- 
cal agents or surgical intervention. 
